nce 


the 
is 
the 
out 
not 
ate 
phs 
tify 
the 
| be 
na 


ble, 
the 
hor. 
the 
ica- 
cast 


).00 
| .00 


0.00 


| be 
Sast 


lan- 


e for 
rized 


tid 
Liv) 


/ 


VOLUME 16, NUMBER 12 DECEMBER, 1948 


THE JOURNAL OF CHEMICAL PHYSICS 


CONTENTS 


JANUARY, 1948 


Dielectric Properties of Aqueous Ionic Solutions. PartsIandII...........4... 


J. B. Hastep, D. M. Ritson, C. H. 1 
Discussion of the Absolute Reaction Rate of Unimolecular Decompositions ........ 
Statistical Thermodynamics of the Sorption of Vapors by Solids ..... Maccotm DoLE- 25 
Rotation-Vibration Spectra of Diatomic and Simple Polyatomic Molecules with Long Absorb- 
H. J. BERNSTEIN AND G. HERZBERG 30 
Mercury Photosensitized Reactions of Ethylene Oxide... 
M. K. Puisss, B. DEB. DARWENT, AND E. W. R. STEACIE 39 
é Use of Tritium in the Determination of the Solubility of Water in Solvents. The Solubility of 
G. G. Joris AND H.S. Taytor = 45 
: Influence of Internal Stress on the Structure of Electro-Deposits .... M.R.J.WyLiie 52 
i On the Thermodynamic Substitution Group and Its Representation by the Rotations of a 


Infra-Red Absorption Spectrum of Hexafluoroethane Gas ....-........... 

J. Rup Nievsen, C. M. Ricwarps, AND H. L. McMurry 67 
Force Constants for CF, and . E.L. Pace 74 
Asymptotic Expression for the Energy Levels of the Rigid Asymmetric Rotor . . S.GoLpDEN 78 


FEBRUARY, 1948 


M. H. Kurspatov, Fu-Cuun Yu, ano J. D. Kursatov 87 
Molecular Structure of Dimethyltrisulfide, (CH;)oS;. .. ... 
Raman Lines of Second-Order Intensity in SnBr,, SnCl,, and CCl, .. .......... 
H. L. Wetsu, M. F. CRawrorp, AnD G. D.Scotr 97 
Ionization Potentials of Some Hydrocarbon Series .......... RicHARD E. Honic 105 
Time-Dependence of Surface Tension of Solutions ........ Cuar_es M. Brarr, JR. 113 
Search for Near Ultraviolet Bands in Borazole ....... 
Lots E, Jacoss, J. R. Platt, AND G. W. SCHAEFFER 116 
Molecular Orbital Treatment of the Ultraviolet Spectra of Benzene and Borazole..... . 
C. C. J. RoorHAAN AND R. S. MULLIKEN 118 
Effect of Certain Column Variables on Thermal Diffusion .............04468-4 
H. G. DrickaMer, V. J. O’Brien, J. C. BRESEE, AND C. E. OcKEertT 122 
C-H Bond Energy in Toluene and Xylenes M. Szwarc 128 
Absorption of the Alkyl Cyanides in the Vacuum Ultraviolet ...... Janice A. CuTLER 136 
Quantum Corrections to the Thermodynamic Properties of Liquids, with Application to Neon 
Raman Spectrum and Structure of Nickel Carbonyl. ...............24484-. 


Letters to the Editor: 
Origin of the Potential Barrier Hindering Rotation in Ethane and Related Substances ..... . 
Physical Basis of a Concept about the Mechanism of Viscosity of Liquids. . ... . R. ParsHaD 152 
Small-Angle X-Ray Scattering from Metal Deposits Made by Evaporation ........... 
New Concept about the Mechanism of Passivity of Ironin Nitric Acid ............. 
Infra-Red Emission and Absorption of the Carbon Monoxide-Oxygen Flame .......... 
S. SILVERMAN, G. A. HORNBECK, AND R. C. HERMAN 155 


Cylindrical Model for the Small Soap Micelle WitiiaM D. Harkins’ 156 
Solubility of Sodium Soap in Organic Solvents. A. Bonpr 157 


Erratum: Infra-Red Spectrum and Depolarization Factors of the Raman Lines of Spiropentane and 
the Raman and Infra-Red Spectra of 1,1-Dimethylcyclopropene, 1-Methylcyclobutene, and 
Methylenecyclobutane . Forrest F. CLEVELAND, M. J. Murray, AND W. S. GALLAWAY 158 
Equation of State for Gases at Extremely High Pressures and Temperatures from the Hydrodynamic 


| 
il 


CONTENTS 


Marcu, 1948 


Effect of Trapping Centers on Dielectric Breakdown in Alkali Halides 
CHARLES F. MEYER AND RoBert C. HERMAN 
Studies of Surface Films by Reflection of Polarized Light. I. A More Rigorous Algebraic Method 
for Computing Results 
X-Ray Study of the Stepwise Melting of Anhydrous Sodium Palmitate 
H. NorpsieEck, F. B. RosEvEAR, AND R. H. FERGUSON 
Statistical Mechanics of Multimolecular Adsorption. IV. The Statistical Analog of the BET 
Constant a,b./b,a,. Hindered Rotation of a Symmetrical Diatomic Molecule Near a 
TERRELL L. HILL 
Low Temperature Transport Properties of Gases. II. Neon, Argon, Krypton, and Xenon . . . 
I, AMDUR 
On the Nature of the Interaction between Starch and Iodine . R. S. STEIN AND R. E. RUNDLE 
Molecular Structure of Nitrogen Dioxide. A Reinvestigation by Electron Diffraction 
St1G CLAEssON, JERRY DONOHUE, AND VERNER SCHOMAKER 
Indirect Measurement of Spectral Line Breadth in the Infra-Red .... : A. M. THORNDIKE 
Force Constants for Some Halomethanes J. C. Decrus 
Fluorescence of Solid Acetone W. E. KAsKAN AND A. B. F. DUNCAN 
Ultraviolet Absorption Spectrum of Hydrogen Peroxide 
R. B. Hott, C. K. McLAng, AND O. OLDENBERG 
Effect of Variations in Surface on the Photolysis of Acetone 
E. W. R. STEACIE AND B. DEB. DARWENT 
Simple Expressions for the Heat Capacities of Gases 
Bryce L. CRAWrorD, JR. AND ROBERT G. PARR 
Poisoning of Platinum Catalysts at High Temperatures RoBert H. SAVAGE 
New Method of Preparing Strongly Luminescent Thallium Activated Alkali Halides and Some 
Properties of These Phosphors. . . . E. HigsHLAFF HUTTEN AND PETER PRINGSHEIM 
Ultrasonic Velocity in a Series of 1-Olefins 
R. T. LaGeMAnn, D. R. MCMILLAN, JR., AND MARTHA WOOLSEY 
Asymptotic Expression for the Energy Levels of the Asymmetric Rotor. II. Centrifugal Distor- 
tion Correction S. GOLDEN 


Letters to the Editor: 


UCI; Type of Crystal Structure W. H. ZACHARIASEN 254 
Non-Exchange of Radioactive Cobalt between Hexammino Cobaltic and Cobaltous Chlorides . . . 
K. J. McCattum aAnp S. A. HosHowsky 254 
Isomerization of Propane with C' in One End Position 
O. BEEcK, J. W. Orvos, D. P. STEVENSON, AND C. D. WAGNER 255 
Rosert L. Scott 256 


1948 


Average Length and Radius of Normal Paraffin Hydrocarbon Molecules . WILLIAM J. TAYLOR 
Molecular Interaction and Infra-Red Absorption Spectra MapseE_ DAVIES 
Heat Capacity of Nitrogen Adsorbed on Titanium Dioxide between 20° and 80°K 
J. A. Morrison AnD G. J. Szasz 
“Metallic” Model for the Spectra of Conjugated Polyenes Nog  S. BAYLIss 
Thermodynamics of the System Benzene-Biphenyl 
Gas Heat Capacity and Internal Rotation in 1,2-Dichloroethane and 1,2-Dibromoethane . 
D. Gwinn AND KENNETH S. PITZER 
Internal Molecular Motions of Large Amplitude Illustrated by the Symmetrical Vibration of 
Ammonia R. R. NEwron anp L. H. THomas 
Structure of the Hydrogen Fluoride Dimer . . . GeorGE E. EVANS AND GEORGE GLOCKLER 
Nuclear Resonance Adsorption in Hydrated Crystals: Fine Structure of the Proton Line. . . 


Conductance of Sodium and Potassium Chlorides i in 50-Mole Percent Methanol-Water Mix- 
H. I. ScuirF anp A. R. GoRDON 

Transference Numbers of Sodium and Potassium Chlorides in 50-Mole Percent Methanol- 
Water Mixtures L. W. SHemitt, J. A. Davies, AND A. R. GorDON 
Statistical Mechanics of Mixtures of Bose-Einstein and Fermi-Dirac Systems . WILLIAM BAND 


iv 

161 
167 
175 
181 
190 
195 
207 
211 
214 
223 
225 
230 
233 
237 
241 
247 

250 

257 
267 
280 
287 
292 
303 
310 

324 | 

336 
340 
343 


CONTENTS 
Reaction of Hydrogen Atoms with Some Oxygen-Containing Organic Compounds 
W, R. Trost, B. DEB. DARWENT, AND E. W. R. STEACIE 
Simplified Method for Computing the*Equilibrium Composition of Gaseous Systems 
KRIEGER AND W. B. WHITE 
Reaction of Hydrogen Atoms with the Paraffin Hydrocarbons 
W. R. Trost AND E. W. R. STEACIE 
Dielectric Measurement of Liquids at Microwave Frequencies G. R. Crouch, Jr. 
Structure and Conductivity in the VI, Group of the Periodic System . . . . A. VON HIPPEL 
Mercury Photosensitized Reactions of Ethane . . B. DEB. DARWENT AND E. W. R. STEACIE 
Temperature Coefficient of the Surface Tension of Liquid Metals . . . . ADAMS. SKAPSKI 
Surface Tension of Liquid Metals . . . . ApDAM S. SKAPSKI 
Physical Interaction of Electrons with Dielectric Media TERRELL L. HILL 
Steric Effects. I. Van der Waals Potential Energy Curves TERRELL L. HILi 
On the Counting of Nodal Curves and Surfaces AUREL WINTNER 
Fluorescence of Acetone Vapor 
GEorGE W. Luckey, A. B. F. DUNCAN, AND W. ALBERT NOvEs, JR. 
Thermodynamic Properties of the Internal Rotator. Double Minimum with Repulsive Forces . 
J. O. HALForD 
Ionization and Dissociation of Paraffin Hydrocarbons by Electron Bombardment 
MARILYN B. AND RoBErRT A. Lap 


Letters to the Editor: 


Turbidimetric Determination of the Molecular Weight of Micelles of Dihexyl Sodium Sulfosuccinate 

in Water R. F. Stamm, T. MARINER, AND J. K. Dixon 

Product Distribution in the Synthesis of Hydrocarbons from Carbon Monoxide and Hydrogen . . 

C. W. MONTGOMERY AND E. B. WEINBERGER 

Crystal Structure of U:F> W. H. ZACHARIASEN 
Para-, Orthohydrogen Conversion by Paramagnetic Substances in Solution 

Yvonne Criaeys, C. F. BAEs, Jr., AND W. K. WILMARTH 

On the Probability Formulation of Chemical Reaction Kinetics JeEN-YUAN CHIEN 

Erratum: Absorption Spectrum of Carbon Dioxide from 14 to 16 Microns . . . Louis D. KAPLAN 

Technical Crystals with Abnormally Large Stress Birefringence . . C. D. West AND A. S. MaKas 


May, 1948 


Low Temperature Heat Capacities, Enthalpies, and Entropies of UF, and UF, 
FERDINAND G. BRICKWEDDE, HAROLD J. HoGE, AND RussELL B. Scott 
Vapor Pressure of Uranium Hexafluoride B. WEINSTOCK AND R. H. Crist 
Vibrational Spectrum and Thermodynamic Properties of Uranium Hexafluoride Gas . JAcos 
BIGELEISEN, MARIA GOEPPERT MAYER, PETER C. STEVENSON, AND JOHN TURKEVICH 
Infra-Red Emission Spectra of Hot Liquids 
Calculation of — Energies in Vibrating Rotating Polyatomic Molecules 
RosBert C. HERMAN AND WAVE H. SHAFFER 
Catalytic of ‘Butene-1 to Butene-2 . Joun TURKEVICH AND KINsEL SMITH 
Ultraviolet Absorption Spectrum of Benzonitrile Vapor . Ropert C. Hirt AnD Joun P. Howe 
Variation of the Complex Dielectric Constant with Frequency H. C. BoLton 
On the Structure of a Catalyst Surface ROBERT SIPs 
Study of the Berthelot Method for Determining the Tensile Strength of a Liquid 
ARTHUR F. Scott, Davip P. SHOEMAKER, K. NOLEN TANNER, AND JAMES G. WENDEL 
Energy of H;* and H; by the Method of Molecular Orbitals Ratpu G. PEARSON 
Sound Absorption and Velocity in Liquefied Argon, Oxygen, Nitrogen, and Hydrogen . . . 
J. K. GaLt 
Theory of Vapor Pressures of Liquids Based on van der Waals’ Equation of State 
FREDERICK T. WALL 
Nuclear Chemistry of acer Chemical Effects of Isomeric Transition 
R. WILLIAMS, JR. 
On the Order-Disorder Transition ' in Solids. Part I Yostio Muté 
On the Order-Disorder Transition in Solids. Part II Yosio Mut 
Molecular Orbital Calculations of Vibrational Force Constants. I. Ethylene 
Rospert G. PARR AND Bryce L. CRAWFORD, JR. 
Search for Spectral Absorption in Active Nitrogen . » « R, Epwin WorLey 


ry 
v - 
353 | 
358 
361 
364 
372 
381 
386 
389 
394 
399 
405 
407 
410 
| 420 
423 
424 
425 
q 
425 
426 
426 
427 
429 
436 
442 
446 
453 
466 
480 
486 
490 
495 
502 
505 
508 
513 
519 
524 
526 
533 


CONTENTS 


Solubility of Water in Hydrocarbons . CLINE BLAck, GEorGE G. Joris, AND HuGu S. TayLor 537 


Average Boundaries of Statistical Chains... .......2.2... C. A. HOLLINGSWoRTH 544 
Letters to the Editor: 
Infra-Red and Raman Spectra of Heavy Cyclooctatetraene ...........-2+424+8804 
E.uis R. Lippincott, R. C. Lorp, Jr., AND R.S. McDonaLtp 548 
Cyclic Acetylenic Compounds... Tuomas J. Sworskt 550 


Near Infra-Red Absorption of Nylon Films: Dichroism and Rupture of N—H-- -O Bonds on Melting 

Ultraviolet Spectra and Ionization Potentials of the Hydrides and Deuterides of Sulfur, Selenium, 

Infra-Red Spectrum and Structure of Aluminum Trimethyl ...............+446. 

Errata: Origin of the Potential Barrier Hindering Rotation in Ethane and Related Substances . 

EpwIn N. LASSETTRE AND LAURENCE B. DEAN, Jr. 553 
Geometry of CH;:X Molecules. ..... H. A. SKINNER 553 
Equation of State for Gases at High Pressures and Temperatures from the Hydrodynamic Theory of 

Ignition of Explosive Gas Mixtures by Electric Sparks. Minimum Ignition Energies . R. VIALLARD 555 
Low Frequency Raman Spectrum of Calcite .......... L. GruLotto AND G. OLIVELLI 555 


JuNE, 1948 


Photo-Chemical Decomposition of Acetone 
Leon M. DorRFMAN AND ALBERT NoyeEs, JR. 557 


Thermodynamic Properties of the Internal Rotator. Double Minimum with Attractive Forces 


Intrinsic Viscosities and Diffusion Constants of Flexible Macromolecules in Solution. ... . 
Joun G. KirKwoop AND JAcoB RISEMAN 565 


Intrinsic Viscosity, Diffusion, and Sedimentation Rate of Polymers in Solution. ...... 

Infra-Red Vibrations in NaCl. ......... JoRDAN J. MARKHAM 580 
Approximate Configurational in Functions for Certain Aggregates of Spherical Molecules 

Kinetics of Emulsion Sulincadinsitan . . . . WENDELL V. SMITH AND RoswELL H. Ewart 592 
Heats of Dissociation of Cyanogen. ..............25828484 G. GLOCKLER 600 
Heats of Dissociation of the N. Molecule and the NH Radical. ....... G. GLOCKLER 602 
Heat of Dissociation of Nitric Oxide. ...............0.048. G. GLOCKLER 604 
Energy of the C—H Bond in the Fluoro-Toluenes. ... . M. Szwarc AND J. S. RoBEeRts 609 
Refractive Index of Several Hydrocarbons in the Near Ultraviolet Wave-Length Region . . . 


Activation Energy for the Diffusion of Coupled Pairs of Vacancies in Alkali Halide Crystals 
G. J. DiENEs 620 


Letters to the Editor: 


Oriented X-Ray Diffraction Patterns Produced by Hydrous Liquid Crystals. .......... 
S. S. MARSDEN, JR. AND J. W. McBAIN 


Howarp T. Evans, JR. AND ROBINSON D. BURBANK 
On the Mercury Photosensitized Reactions of Ethylene . . . G. A. ALLEN AND H. E. GUNNING 634 
Concentration of N“ in a Gaseous Exchange Column . . . T. I. TAYLOR AND WILLIAM SPINDEL 635 
Electroviscous Effect with Measurements on Sodium Polymethacrylate Solutions ........ 


Note on Gaseous Thermal Diffusion: The Effect of a Third Component. ............ 
Joun CHIPMAN AND MINu N. DasturR 


C —H Bond Energy in Toluene and the Xylenes 
Ultraviolet Absorption Spectrum of Hydrogen Peroxide. ........ 25s sees 
R. B. Hott, C. K. MCLANE, AND O. OLDENBERG 638 


Oscilloscope Scanning of Visible Spectra . W. E. DEAL, WILLIAM BRADSHAW, AND F. A. MATSEN 


JuLy, 1948 


Molecular Diagram Method ......... PASCALINE DAUDEL AND RAYMOND DAUDEL 639 
Structure of Micelles of Colloidal Electrolytes. III. A New Long-Spacing X-Ray Diffraction 


vi 
636 
Errata: 


CONTENTS 


Band and the Relations of Other Bands ................58 88684 
R. W. Mattoon, R. S. STEARNS, AND W. D. HARKINS 
Ultraviolet Absorption Spectrum of Toxicarol and Dehydrotoxicarol. ........... 
Heat and Free Energy of Polymerization of Ethylene ............. R. S. Jessup 
Note on a Relation between the Order of a Phase Transition and Discontinuities in the Dis- 
tribution Functions of Molecules Josep E. MAYER 


Errata: 
Infra-Red Spectrum and Structure of Aluminum Trimethyl ..............68+488-8 
Low Frequency Raman Spectrum of Calcite .......... L. GruLotto AND G. OLIVELLI 668 
Stark Effect for a Rigid Asymmetric Rotor. ... . S. GOLDEN AND E., BRIGHT WILSON, JR. 
Cyclotron Targets: Preparation and Radiochemical Separation. III. Na®™.......... 
Joun W. IRvINE, JR. AND E. T. CLARKE 
Some Characteristic Frequencies in the Raman Spectra of Saturated Aliphatic Hydrocarbons . 
Fine Structure of Raman Lines Due to Chlorine Isotopes .............4848-. 
D. H. Rank, N. SHEPPARD, AND G. J. SzAsz 
Spectroscopic Studies of Rotational Isomerism. I. Liquid n-Butane and the Assignment of 
the Normal Modes of Vibration . . . . G. J. Szasz, N. SHEPPARD, AND D. H. RANK 
Vibrational Frequency Assignments for Paraffin Hydrocarbons; Infra-Red Absorption Spectra 


Nature of Bond Orbitals in Quadricovalent Complexes of Transition Elements . HANs KUHN | 


General Theory of the Formation of Liquid Films. .... . LAWRENCE BAYLOR ROBINSON 
Frequency Dependence of the Capacity of a Diffuse Double Layer. .... . Joun D. FERRY 
Thermodynamic Calculations Concerning the Possible Participation of the Carbides of Iron as 
J. T. Kummer, L. C. BRowninG, P. H. EMMETT 


Metal-Ammonia Solutions. .............. A.J. BirncH AND D. K.C. MacDonaLp 741 
Reinvestigation of the Vibration Spectrum of Ozone .... . M. K. WILSON AND R. M. BADGER 741 
Resistivity in the Systems Sodium-Ammonia and Lithium-Ammonia ....... . HANS JAFFE 743 
Note on the Specific Heat of Sulfur Hexafluoride .... . E. GERALD MEYER AND C. E. BUELL 744 
Thallium Bromide-Iodide Prism Spectroscopy in the Far Infra-Red ...... W. Lewis HypE 744 
Isomerization of n-Butane-1-C". .J. W. Orvos, D. P. Stevenson, C. D. WAGNER, AND O. BEECK 745 
Free Volumes of the Metallic Elements at Their Melting Points. ......... S.S. PENNER 745 


AuGustT, 1948 


Mechanism of Flame Propagation ........... M. F. HOARE AND J. W. LINNETT 
Symmetry Matrices in Normal Coordinate Analysis ......... Joun E. KILparrRick 
Consideration of the Gibbs Theory of Surface Tension. ....... RIcHARD C. TOLMAN 
Ionization Processes on Tungsten Filaments. I. The Electron Affinity of the Oxygen Atom. . 

Max METLAY AND GEORGE E, KIMBALL 
Ionization Processes on Tungsten Filaments. II. The Absorption of Fluorine on Tungsten. . 

Max METLAY AND GEORGE E, KIMBALL 
Energy Levels and Thermodynamic Functions of the Fourth Power Oscillator ....... 

Joun E. KILPATRICK AND Myra FERGUSON KILPATRICK 
Photo-Chemical Studies. XL. The Mechanism of the Photo-Chemical Decomposition of Acetone 


Vapor Pressure and Heat of Sublimation of Graphite ......... 
. BREWER, PAuL W. GILLEs, AND FRANCIS A. JENKINS 
Vibrational Spectrum and Thermodynamic Functions of Acrylonitrile ........... 


eee ee FREDERICK HALVERSON, ROBERT F. STAMM, AND JOHN J. WHALEN 
Dielectric Behavior of Solutions of Electrolytes in Solvents of Low Dielectric Constant. III. 
The Influence of Constitution on Dielectric Absorption .... . Lee 


644 


658 
661 


665 


712 


737 


739 


747 
749 
758 
774 
779 
781 
788 
797 


808 


817 


vii 


|| 
686 
690 
698 
704 
|_| 
727 
734 
= 
| 
Letters to the Editor: 
|| 


CONTENTS 


Dielectric Behavior of Solutions of Electrolytes in Solvents of Low Dielectric Constant. IV. A, 
Dielectric Absorption of Butyl Alcohol; B, The Second Wien Effect 

H. A. STROBEL AND H. C. EcKstROM 

Further Alkylbenzene Spectra to 1750A J. R. Piatt anv H. B. KLEVENs 

Erratum: Heats of Dissociation of the N. Molecule and the NH Radical . GEorGE GLOCKLER 


Letters to the Editor: 
Secondary Processes of Ion Production in the Mass Spectrometer 
J. J. R. H. PERKINS, AND F. F. COLEMAN 
In Situ Study of the Thermal Decomposition of Ethylene Oxide by Infra-Red Spectrometry 
G. L. Simarp, J. STEGER, T. MARINER, D. J. SALLEY, AND V. Z. WILLIAMS 
Comparison of the Ionization Cross Sections of H2 and D2 RICHARD E. HONIG 
Superconductivity of Lanthanum and Cerium W. T. ZIEGLER 
Immobilization of Solvent in Randomly Coiled Chain Molecules . WERNER KUHN AND HANS KUHN 
“Volume Effect” and Random Flights 
Free Electron Model for Absorption Spectra of Organic Dyes 
Monolayers Adsorbed on Metal Surfaces 
Carbon-Carbon and Carbon-Hydrogen Bond Energies GEORGE GLOCKLER 
Interpretation of X-Ray Scattering from Solutions of Long-Chain Electrolytes on the Basis of a 
Spherical Micelle M. L. CorBIn 
Continuous Spectra and OH Absorption in Carbon Monoxide—Oxygen Explosions. 
GerorGE A. HORNBECK 
Detonation Wave in Nuclear Explosives PIERO CALDIROLA 
Equation of State for Gases at Extremely High Temperatures and Pressures from the Hydro- 
dynamic Theory of Detonation STEWART PATERSON 
Testing of Colloidal Solutions by Dye Solubilization . JosepH M. LAMBERT AND WARREN F, Busse 
Dissociation Energies of Nitrogen and Nitric Oxide Homer D. HaGstRuM 
Influence of an Electric Field on the Depolarization Factors of Raman Lines . . . A. E. DouGLas 
Note on the Correlation Through Anharmonica Force Theory of the Compressibility Modulus and 
Thermal Expansion Coefficient of KBr at Low Temperatures CHARLES KITTEL 


SEPTEMBER, 1948 


Contributions to the Theoretical Treatment of Ammonium.I . . J. I. HorvAtH 
Contributions to the Theoretical Treatment of Ammonium. II J. I. HorvAtu 
Diamagnetic Susceptibilities of Shared Electrons TalI-YUAN YANG 
Note on an Equation of State for Linear Macromolecules in Monolayers. . . . S. J. SINGER 
Polarized Infra-Red Radiation as an Aid to the Structural Analysis of Long-Chained Polymers. 
A. Exuiott, E. J. AMBROSE, AND R. B. TEMPLE 
On the Photo-Chemistry of Some Ions in Solution L. FAR#As AND F, S. KLEIN 
Absorption Spectrum of Diborane W. C. PRICE 
Countercurrent Gaseous Exchange Method for the Separation of Isotopes 
R. B. BERNSTEIN AND T. I. TAYLOR 
Mercury Photosensitized Hydrogenation of Propylene WALTER J. Moore 
Magnetic Susceptibilities of Some Uranium (IV) Compounds 
CLypE A. HutcHison, JR. AND NORMAN ELLIOTT 
Further Investigation of the Mercury Photosensitized Polymerization of Propylene 
H. E. GUNNING AND E. W. R. STEACIE 


Letter to the Editor: 


Dipole Moments and Internal Rotation in Some Substituted Hydrocarbons 
RICHARD A, ORIANI AND CHARLES P. SMyTtH 930 


OcTOBER, 1948 


Physical Adsorption on Non-Uniform Surfaces GrEorRGE HALSEY 
Steric Effects. II. General Equations. Application to Cis- and Trans-2-Butene 
TERRELL L. HILL 
Force Constants and Frequency Assignments for Some Substituted Methylacetylenes . . . . 
ARNOLD G. MEISTER 
Low Frequency Dispersion in Ionic Crystals R. G. BRECKENRIDGE 
Transport Properties for Non-Polar Gases 
JoserH O. HIRSCHFELDER, R. ByRON BIRD, AND ELLEN L. Sportz 
Energy of the C—H Bond in the Three Picolines (Methyl Pyridines) 


827 
832 
834 
835 
836 
837 
838 
838 
839 
840 
841 
842 
844 
845 
846 
847 
847 
848 
849 
850 
851 
857 
865 
872 
877 
886 
894 
903 
916 
| 920 
926 
931 
938 
950 
959 
968 
981 


CONTENTS 


Carbon-Hydrogen Bond Strengths in Methane 
Mercury Photosensitized Reaction of Dimethyl Ether 
R. A. Marcus, B. DEB. DARWENT, AND E. W. R. STEACIE 
Isotope Effect in the Thermal Cracking of Propane-1-C™ 7 
D. P. StEvENson, C. D. WAGNER, O. BEECK, AND J. W. Orvos 


Letters to the Editor: 


Relation between Covalent and Packing Radii of Atoms 
Ultraviolet Absorption Spectra of Substances Dissolved in Compressed Gases 
B. VoDAR AND S. ROBIN 
Morphological Changes of Tactoid-Forming Particles 
Joun H. L. Watson, WILFRIED HELLER, AND WESLEY WojJTowIcz 
Isothermal and Non-Isothermal Transformations of Tactoid-Forming Particles of Tungstic Acid . . 
Joun H. L. Watson, WILFRIED HELLER, AND WESLEY WojTowIcz 
Direct Electron Microscopic Thickness Determinations of Ultramicroscopically Thin Crystals . . . 
Joun H. L. Watson, WILFRIED HELLER, AND WESLEY WojTowIcz 
New Type of Micelle: Solubility by Film Penetration 
D. Harkins AND HANS OPPENHEIMER 
Moment of Inertia of CF;CH; WALTER F. EDGELL AND ARTHUR ROBERTS 
Crystal Structures of a Series of Rare Earth Phosphates Rose C. L. Mooney 
Evidence for the Planar Structure of the Urea Molecule W. E. KELLER 
Polarization of Raman Lines of s-Dichloroethane 
Joun T. NEu, ABRAHAM OTTENBERG, AND WILLIAM D. GWINN 
Note on the Theory of Ethylene Ropo.Fo H. Buscu 
Addendum: Continuous Spectra and OH Absorption in Carbon Monoxide-Oxygen Explosions. . . 
G. A. HoRNBECK 
Raman Spectrum of Trimethyl Silicon Chloride JuLes DUCHESNE 
Errata: Relation between Bond Order and Covalent Bond Distance H. J. BERNSTEIN 
Errata: “Volume Effect” and Random Flights R. C. BRIANT 
Note on the Structure of Insulin DorotHy WRINCH 
Vibrational Bands Measured with a Thallium Bromide-Iodide Prism Ear.e K. PLYLER 
Mass Spectrometric and Infra-Red Study of Rates of Deuterium Exchange, Isomerization and Hy- 
drogenation of the n-Butenes VERNON H. DIBELER AND T. IVAN TAYLOR 
Raman Spectrum of Tetraethyl Orthosilicate JuLes DUCHESNE 


NOVEMBER, 1948 


Bond Energies of Hydrocarbons 
Dissociation Schemes of Some Carbonyl Compounds L. GeR6 AND J. G. VALATIN 
On the Thermochemistry of Organic Compounds J. G. VALATIN 
Tabulation of General Formulas for Inverse Kinetic Energy Matrix Elements in Acyclic Mole- 
J. C. Dectus 
Vapor Pressures of Some Alkali Halides . GERALDINE E. COGIN AND GEORGE E. KIMABALL 
On Certain Integrals Useful in Molecular Orbital Calculations 
RoBert G. PARR AND Bryce L. CRAWFORD, JR. 
Reaction of Atomic Hydrogen with Acetylene E. L. TOLLEFSON AND D. J. LE Roy 
Vibrational Spectra of Molecules and Complex Ions in Crystals. I. General Theory 
Dona_p F. Hornic 
Thermodynamic Functions for Tritium and Tritium Hydride. The Equilibrium of Tritium and 
Hydrogen with Tritium Hydride. The Dissociation of Tritium and Tritium Hydride . . 
W. M. Jones 
MELvin A. Cook 


Letters to the Editor: 


Vapor Pressure and Heat of Sublimation of Graphite 
Elution Equations for adsorption and Ion Exchange in Flow Systems 
NEVIN K. HIESTER AND THEODORE VERMEULEN 1087 
R. H. Betts anp B. G. Harvey 1089 


‘ DECEMBER, 1948 


Cation Arrangement in Spinels . . . E. J. W. VERWEY, F. DE Borer, AND J. H. vAN SANTEN 
Scattering of Light and the Radial Distribution Function of High Polymer Solutions ... . 
Bruno H. 

Apparatus and Methods for Measurement and Interpretation of the Angular Variation of Light 
Scattering; Preliminary Results on Polystyrene Solutions Bruno H. Zim 


987 


993 


1011 
1014 
1018 


1025 
1035 


1049 
1057 


1063 


1077 
1081 


Ix 
984 
995 
996 
997 
998 
999 
1000 
1002 
1003 
1003 
1004 
1005 
1005 
1006 
1007: 
1007 
1007 
1008 
1008 
1009 
1091 
1093 
1099 


CONTENTS 


Entropy, Enthalpy, and Free Energy of the Electrical Double Layer at an Ideal Polarized 


Electrode. Part I. Thermodynamic Theory. ....... . . DAvip C. GRAHAME 1117 


Electronic States of Organic Molecules. ........ T. Stimpson 1124 
Does Ultraviolet Absorption Intensity Increase in Solution? . Lois E. JACOBS AND JOHN R. Piatt 1137 
Mercury Photosensitized Reactions of Isobutene. . . . G. A. ALLEN AND H. E. GuNNING 1146 


Effect of Electric Fields on the erneal of Nitrous Oxide by Alpha-Rays. .. . 
. . . NeEtson T. WILLIAMS AND HARRY Essex 1153 


Infra-Red Christiansen Filter Effect i in ‘Slurries of Organic Crystals .. . 
Price. AND K. TETLOw 1157 


Letters to the Editor: 


Raman Spectra of Certain Phosphoric Acids and Their Salts . . P. HOFFMAN AND T. J. HANWICK 1163 
Effect of Temperature on the Absorption Spectrum of Ozone: Chappuis Bands ......... 
Nuclear Magnetism in Studies of Molecular Structure and Rotation in Solids: Ammonium Salts . 
Equation of State for Gases at High Pressures and Temperatures from the Hydrodynamic Theory —~ 
Vapor Pressure and Melting Point of Graphite. ..........4..54580885 Leo BREWER 1165 
Notes on the Properties of Synthetic Rutile Single Crystals. ............+42088-4 
S. ZerFoss, R. G. STOKES, AND C. H. Moore, Jr. 1166 
Viecosity-Composition-Temperature Relations in the System Na:O-SiO2 . . STEPHEN W. BARBER 1167 
Hydrogen Fluoride Dipole Moment and the Structure of the Dimer . R. A. ORIANI AND C. P. SMyTH 1167 


Ultimate Liquid Transmission Limit?. ............ H. B. KLEVENS AND J. R. PLatT 1168 
Average Boundaries of Statistical Chains. ............4.46-. C. A. HOLLINGSWORTH 1169 
On the Classification of Symmetry Coordinates. ..........4.4.. WILLIAM J. TAyLor 1169 
Note on the Energy of a Rotating Molecule ...........4..4..-. ROBERT Karpius 1170 


Chemical Kinetics of Bromine Following Neutron Capture .......... eee 
H. HAMILL AND RUSSELL R. WILLIAMS, JR. 1171 


Linear Atomic Chain and the Metallic State. ......... T. A. HOFFMAN AND A, KO6Onya 1172 

Structure and Conductivity in the VIg Group of the Periodic System ......... F. DE Borer 1173 

Calculation of Interaction Potentials from Collision Cross-Section Measurements . . M. C. KELLS 1174 

Role of the Carbides of Iron in the Fischer-Tropsch Synthesis ......... S. C. ScouMan 1175 

New Method of Determining X-Ray Intensities. ...........44.44.-. N. C. BAENZIGER 1175 

Errata: On the Order-Disorder Transition in Solids. PartsIandII........ Yosio Muto 1176 


x 
| sa 
lie 
co 
clic 
me 
eit 
| the 
pre 
to 
gre 
eve 
dec 
ion 


